DNA repair mechanisms in plants: crucial sensors and effectors for the maintenance of genome integrity.
As obligate phototrophs, plants harness energy from sunlight to split water, producing oxygen and reducing power. This lifestyle exposes plants to particularly high levels of genotoxic stress that threatens genomic integrity, leading to mutation, developmental arrest and cell death. Plants, which with algae are the only photosynthetic eukaryotes, have evolved very effective pathways for DNA damage signalling and repair, and this review summarises our current understanding of these processes in the responses of plants to genotoxic stress. We also identify how the use of new and emerging technologies can complement established physiological and ecological studies to progress the application of this knowledge in biotechnology.